CHAPTER VIII
FUNDAMENTAL PRINCIPLES AND UNITS
INTRODUCTION
The background of the magnetic method of geophysical pros-
pecting has much in common with that of the gravitational
method. Both are "potential" methods, having their funda-
mentals in potential theory, Just as the gravitational force in a
given direction is the derivative, or rate of change, in that direc-
tion of the gravitational potential, so also the magnetic force
in a given direction is the derivative in that direction of the
magnetic potential.
In the gravitational case we may consider the gravitational
effect of a body as the sums of the effects of the mass particles
constituting the body. In the magnetic case we may consider
the magnetic effects of a body as the sums of the effects of the
magnetic particles or poles that give the body its magnetic state.
An essential difference is that the magnetic case is inherently
more complicated because there are two kinds of magnetic poles
of opposite sign. Also, the positions of these poles determine a
vector that may be in any direction. Thus, the magnetic state
or magnetization of a body is defined by a magnitude and a
direction rather than by a single magnitude (mass) as in the case
of gravity.
PHYSICAL BACKGROUND AND DEFINITIONS
In considering the magnetic state of a body it is convenient to
think of the magnetized state as having its origin in a large
number of elementary magnets, or dipoles, within the body.
These elementary dipoles each consist of a positive and a nega-
tive pole, The dipoles are more or less responsive to the influence
of an external magnetic field. In the ordinary, or demagnetized,
state the elementary dipoles may be considered as having a ran-
dom distribution and orientation. The fields of the different
particles neutralize each other so that there is no resultant field
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